LSDP5 is a PAT protein specifically expressed in fatty acid oxidizing tissues.
The PAT family (originally named for Perilipin, ADFP and TIP47) now includes four members: Perilipins, ADFP, TIP47 and S3-12. Significant primary sequence homology and the ability to associate with lipid storage droplets (LSDs) are well conserved within this family and across species. In this study, we have characterized a novel PAT protein, lipid storage droplet protein 5 (LSDP5) of 463 residues. A detailed sequence analysis of all murine PAT proteins reveals that LSDP5, TIP47 and ADFP share the highest order of sequence similarity, whereas perilipin and S3-12 have more divergent carboxyl- and amino-termini, respectively. Ectopically-expressed YFP-LSDP5 or flag-LSDP5 fusion proteins associate with LSDs. In accord with recent published data for perilipin, forced expression of LSDP5 in CHO cells inhibits lipolysis of intracellular LSDs. The LSDP5 gene is primarily transcribed in cells that actively oxidize fatty acids, such as heart, red muscle and liver. Expression of LSDP5 is stimulated by ligand activation of peroxisomal proliferator-activated receptor alpha (PPARalpha), and significantly reduced in liver and heart in the absence of this transcription factor. PPARalpha is generally required for regulation of fatty acid metabolism during fasting, but fasting induces LSDP5 mRNA in liver even in the absence of PPARalpha.